Multidisciplinary management of heart failure just beginning in Japan  by Sato, Yukihito
Journal of Cardiology 66 (2015) 181–188Review
Multidisciplinary management of heart failure just beginning in Japan
Yukihito Sato (MD, PhD, FJCC)*
Department of Cardiology, Hyogo Prefectural Amagasaki Hospital, Amagasaki, Hyogo, Japan
Contents
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181
Members of the team, sites of activity, and clinical endpoints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182
Members of the team . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182
Sites of activity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182
Endpoints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182
Tool kits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182
Interventions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
Disease management program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
Optimizing medical treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
Daily instructions in the Japanese culture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
Dietary interventions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
Palliative care . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
Ambulatory and home-based infusions of inotropes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
Management of dyspnea and pain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186
Resuscitation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186
Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
A R T I C L E I N F O
Article history:
Received 3 December 2014
Received in revised form 13 January 2015
Accepted 16 January 2015
Available online 23 February 2015
Keywords:
Heart failure
Heart failure management
Cardiac cachexia
Palliative care
A B S T R A C T
The mortality associated with end-stage heart failure (HF) is high despite the development of new and
increasingly effective drugs and non-pharmacological therapies. Repetitive hospitalizations predict fatal
outcomes and each hospitalization should prompt individual conversations with the patient, the family,
and the caregivers. A multidisciplinary disease management program promotes the education of
patients and their families and modiﬁes their behavior, with a view to ultimately improve the prognosis
and quality of life. From the early to the late stages of HF, a multidisciplinary disease management
program should be implemented. In Western societies this multidisciplinary management has long been
debated and endorsed, in contrast to Japan, where it has just begun. In 2012, the Japanese Nursing
Association launched a certiﬁcation in chronic HF nursing. A Japanese version of HF disease management
should soon be developed in its own social environment.
 2015 Published by Elsevier Ltd on behalf of Japanese College of Cardiology.
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The mortality associated with end-stage heart failure (HF) is high
despite new and increasingly effective drugs and non-pharmaco-
logical therapies [1–3]. Repetitive hospitalizations predict mortality* Correspondence to: Department of Cardiology, Hyogo Prefectural Amagasaki
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0914-5087/ 2015 Published by Elsevier Ltd on behalf of Japanese College of Cardiolo[4] and promote organ injury, and each hospitalization is a time
when discussion with individual patients, their relatives, and the
caregivers should take place. A disease management program is a
multidisciplinary approach, which promotes the education of the
patient and their relatives, and modiﬁes the behavior with an
ultimate goal to improve the prognosis [5,6]. Despite the recom-
mendation of several pharmacological treatments by professional
practice guidelines, the performance of individual medications is
highly variable among medical institutions, and might be increased
by the implementation of a multidisciplinary management program.gy.
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the preservation of quality of life (QOL) becomes particularly
important [7–9]. At this point, the objectives of the multidisciplinary
approach may also change. The medical therapy recommended by
the guidelines might have to be discontinued because of side effects,
such as hypotension and renal failure. Moreover, some patients may
need palliative interventions, including opiates. These choices must
be individually re-evaluated by the multidisciplinary team. In
Western societies this form of multidisciplinary management has
been adopted and debated for decades. In contrast, it is just
beginning in Japan. In 2012, the Japanese Nursing Association
created a certiﬁcation in chronic HF nursing. This review discusses
the role of multidisciplinary interventions in the context of Japanese
medicine.
Members of the team, sites of activity, and clinical endpoints
Members of the team
While the role of multidisciplinary teams in the treatment of
patients with HF has been described, the individual team members
have been less clearly characterized and the members of
multidisciplinary teams vary among institutions [5,6]. However,
the main members of the teams are doctors and nurses. In Western
societies, internists, family physicians, or general practitioners are
sometimes included beside cardiologists. Lee et al. reported that
collaborative care of HF by a cardiologist and primary care
physician within 30 days after discharge of the patient from the
hospital was associated with superior outcomes [10]. The nursing
staff is hospital-based and specialized in the management of HF, as
well as in charge of cardiac rehabilitation and home care [5,6]. The
pharmacist educates patients in the use of medications and
dispenses information regarding medical therapies to the multi-
disciplinary team members, helping patients follow the therapeu-
tic guidelines and promoting medical compliance. Koshman et al.
reported the results of a meta-analysis and pharmaceutical care in
the treatment of patients with HF. Since all-cause mortality and
hospitalizations for management of HF were lowered, they
concluded that the inclusion of pharmacists in the HF care team
should be strongly considered [11]. Other health professionals,
such as dieticians, physical therapists, and social workers might
also be included. The dietician should explain what type of food
should be consumed to lower the risk of adverse cardiovascular
events, as dietary indiscretions are known to precipitate the
readmission of patients to the hospital. Nutritional interventions
may also be important in the support of cachectic patients. In
Japan, the current composition of multidisciplinary teams includes
cardiologists, certiﬁed nurses, pharmacists, physical therapists,
and dieticians [12].
Sites of activity
The work place of multidisciplinary management teams is
divided between hospital and ambulatory settings. Out-of-hospital
places include ambulatory facilities, homes, and telemonitoring.
Jencks et al. reported that the 30-day rehospitalization rate of US
Medicare beneﬁciaries suffering from HF was 26.9% [13]. Since the
risk of rehospitalization is high just after the patients’ discharge
from the hospital, a seamless in and out of hospital disease
management program is crucial. A thorough discharge education is
critical [14] and an outpatient-based disease management
program should be enforced [15]. Telemonitoring might help
implement the multidisciplinary approach when access is limited
by geographical constraints. The Telemonitoring to Improve Heart
Failure Outcomes (Tele-HF) study failed to signiﬁcant decrease the
rates of all-cause re-hospitalizations and deaths [16]; however, arecent meta-analysis, which excluded Tele-HF, showed a trend
toward a decrease in all-cause mortality conferred by a structured
telephone support program [17]. Further studies are necessary to
conﬁrm these observations. New means of remote monitoring with
implantable cardioverter deﬁbrillators (ICD) with or without
resynchronization therapy are promising [18]. The Evolution of
Management Strategies of Heart Failure Patients With Implantable
Deﬁbrillators (EVOLVO) study found that remote monitoring
reduced the number of emergency visits and the overall
consumption of healthcare resources [19].
The Japanese Heart Failure Outpatients Disease Management
and Cardiac Evaluation (J-HOMECARE) study observed improve-
ments in the patients’ psychological status and lower hospitaliza-
tion rates by a disease management program led by home visiting
nurses [20]; the Home telemonitoring study for Japanese patients
with heart failure (HOMES-HF) is in progress [21].
Endpoints
Among clinical endpoints, morbidity and mortality represent
the gold standards [22]; however, an accurate assessment of the
effects of multidisciplinary interventions on these endpoints is
challenging, as the patients present with complicated illnesses
often requiring multiple hospitalizations. McAlister et al. reported
that multidisciplinary strategies lowered the rate of hospitaliza-
tions for HF and all-cause hospitalizations, although they had no
effect on mortality [23]. In the Coordinating Study Evaluating
Outcomes of Advising and Counseling in Heart Failure (COACH)
study, management of the disease by trained nurses did not lower
the rates of death and hospitalization for HF [24]. The effectiveness
of a multidisciplinary team is sometimes ascertained by the use of
evidence-based therapy, the number of hospitalizations, the
consumption of resources, functional capacity, QOL, and patient-
reported health outcomes [25–28].
Depression is common in HF and contributes to poor outcomes
[29,30]. Change in the severity of depression was a primary
endpoint in the Sertraline Against Depression and Heart Disease in
Chronic Heart Failure (SADHART-CHF) trial [31], while changes in
QOL, depression, and anxiety were the primary endpoints in the
randomized Management of Sadness and Anxiety in Cardiology
(MOSAIC) trial [32].
Besides the disease characteristics, socio-environmental
factors also play an important role. Tsuchihashi et al. reported
that irregular follow-ups, weak professional support, and
unemployment are also predictors of poor prognosis in Japanese
patients, and might be targets to lower mortality and morbidity
[33].
Tool kits
The implementation of multidisciplinary team management is
greatly facilitated by a tool kit, providing patients with a uniform
education by nurses in or out of the hospital, pharmacists, and
cardiologists and family physicians. For example, the Improve the
Use of Evidence-Based Heart Failure Therapies in the Outpatient
Setting (IMPROVE HF) study provided evidence of improved
management of ambulatory patients suffering from HF, based on a
best-practices algorithm, clinical pathway, standard encounter
forms, checklists, and pocket cards [34]. A textbook on HF was
released by our institution in 2012 (Fig. 1a). It teaches the
pathophysiology, medical treatment, life style modiﬁcation, and
self-monitoring and self-management of HF, including abundant
illustrations. The Japanese Heart Failure Society also released
another textbook (http://www.asas.or.jp/jhfs/topics/20130301.
html) (Fig. 1b). While a critical pathway may be an option to
strengthen the therapeutic guidelines [35], such a critical pathway
Fig. 1. Book covers on heart failure from our institution (a) and from the Japanese Heart Failure Society (b). Both books were released in 2012 and are widely available at no
cost in Japan. Each book has an illustrated text and a daily checklist. (c) Explanation of the need for treatment with angiotensin-converting enzyme inhibitors or angiotensin
receptor blockers. (d) Representative page of the book from our institution.
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characteristics.
A conference with the multidisciplinary members of the team is
important to (1) share patient information, including social and
family background, (2) set an appropriate treatment goal at each
stage of the disease, and (3) promote access to new devices or new
pharmaceuticals. And feedback of the case report is critical to go
forward and improve the system.
Interventions
Disease management program
While the progression of HF is, in itself, a cause of rehospitali-
zation, several factors are reversible, such as a lack of understand-
ing of the disease, imprudent diet, non-compliance with treatment,
disorganized follow-ups, and difﬁcult access to specialized care of
cardiac decompensation. Thus, a comprehensive intervention
program is needed that facilitates the implementation of therapy
recommended by professional practice guidelines and addresses
behavioral changes [5,6,36].
A disease management program is an approach to patient care
that emphasizes a coordinated, all-inclusive care, along the
continuum of disease and across the healthcare delivery system,
using multidisciplinary techniques to improve the quality and
cost-effectiveness, and lower the risk of re-hospitalization for HF.
The guidelines of the Heart Failure Society of America and
European Society of Cardiology (ESC) recommend a management
program that focuses on lifestyle changes, symptom recognition by
patients, and consultation with healthcare professionals for
changes in symptoms. They include psychological support for
patients, their relatives, and their caregivers [37,38]. The guide-
lines of the Japanese Circulation Society also emphasize the
importance of implementing a disease management program [39],
the structure of which may vary depending on the institution.
However, studies have shown that a HF management program
cannot systematically decrease the incidence of adverse cardiac
events [24]. The required intensity, duration, and long-term effects
of the interventions, as well as the most appropriate endpoints are
unknown.
Self-care management requires that patients recognize a
change in congestive symptoms, evaluate the change, decide to
take action, contact the healthcare providers when needed, and
evaluate the response to the treatment. A scientiﬁc statement from
the American Heart Association (AHA) speciﬁes self-care behavior,
such as medication taking, symptom monitoring, dietary prudence,
ﬂuid and alcohol limitations, weight loss due to cachexia, daily
exercise, smoking cessation, and preventive measures [40]. The
ESC also issued practical guidelines for self-care management of HF
[41]. However, the recent Heart Failure Adherence and Retention
Trial (HART) found no decrease in the rates of death or
hospitalizations for HF conferred by self-management [42]. There-
fore, it should not be implemented in isolation rather than as part
of a comprehensive multidisciplinary program.
Optimizing medical treatment
Angiotensin-converting enzyme (ACE) inhibitors and beta-
adrenergic blockers are the pharmaceuticals recommended by the
professional practice guidelines to lower the mortality and rates of
hospitalizations. Despite compelling scientiﬁc evidence and
readily accessible national guidelines, beneﬁcial treatments of
HF remain underused and gaps and variations among facilities
have been reported. Optimizing treatments according to the
guidelines is one of the important components of multidisciplinary
team management. Registries to improve performance, such as the‘‘Organized Program to Initiate Life-Saving Treatment in Hospital-
ized Patients With Heart Failure (OPTIMIZE-HF)’’ [43], ‘‘Get with
the Guidelines-Heart Failure (GWTG-HF)’’ [44], and the IMPROVE
HF [45] were designed to implement several clinical decision
support tools to facilitate each stage of HF care. OPTIMIZE-HF is an
in-hospital initiation program, while IMPROVE HF is an ambulato-
ry care setting program [46]. Not only are the prescription rates of
medications recommended by the guidelines insufﬁcient, but also
beta-adrenergic blockers are sometimes under-prescribed. One
strategy to improve the prescription of beta-adrenergic blockers
might be a titration directed by nurses. Driscoll et al. reported that
an outpatient nurse-lead titration resulted in target doses and, in
turn, in lower rates of all-case hospitalizations and mortality [47].
On the other hand, in certain situations such as end-stage HF, it
may be preferable to lower the doses of ACE inhibitors and beta-
adrenergic blockers recommended by the practice guidelines or
withdraw therapy altogether, especially if they cause adverse
effects or lower the QOL. The discontinuation of ACE inhibitors or
angiotensin receptor blockers may be justiﬁed if a patient in end-
stage HF develops azotemia or symptomatic hypotension. Howev-
er, the impact of discontinuing therapy recommended by the
guidelines in patients with end-stage HF needs further studies.
Daily instructions in the Japanese culture
HF management includes sodium and water restrictions, as an
excessive intake of salt and water worsens the congestive signs and
symptoms. However, there are no deﬁnitive recommendations
regarding appropriate amounts of water and salt [48]. The sodium
limit recommended by the guidelines of the Heart Failure Society
of America is 2 g/day [37]. The American College of Cardiology
(ACC)/AHA guidelines recommend a sodium intake of 3 g/day [49],
while the ESC guidelines offer only vague recommendations
[38]. The level of evidence to support the recommendations is
listed as level C, Expert Opinion, indicating that the supporting
evidence is limited. Recently, a 3-g dietary sodium restriction has
been associated with a longer event-free survival in patients in
New York Heart Association (NYHA) class III or IV [50]. In Japan,
adults consumed an average of 4.89 g of sodium daily in 2010
[51]. However, a strict salt restriction may cause a loss of appetite
and interfere with QOL.
Water restrictions are also important, as an increase in body
weight begins 1–2 weeks before hospitalizations for HF [52]. Im-
portantly, the standard management of ambulatory patients
suffering from HF includes 2 to 12 ofﬁce visits or hospital-based
follow-ups a year. Therefore, an increase in body weight might not
be recognized by the caregivers. While the effects of diuretics on
prognosis are unclear because of the lack of clinical trials, they are
used to relieve pulmonary congestion, dyspnea, and peripheral
edema. A ﬂexible diuretic dosing regimen by monitoring conges-
tion might be a reasonable means of ambulatory management
[53]. However, there are limitations to the monitoring of
symptoms and daily weight. Home monitoring might be a better
strategy for the management of HF than these conventional signs
to identify subclinical congestion [54]. Recently, Philipson et al.
reported that a ﬂuid restriction to 1.5 L daily and salt restriction to
5 g daily lowered the NHYA class, and decreased the amounts of
edema, without negative impact on thirst, appetite, and QOL in
patients with moderate to severe HF and signs of ﬂuid retention
[55]. The Japanese summer is hot and humid and the amounts of
perspiration might be greater than in winter. Therefore, the water
restrictions in Japan should be seasonal, to avoid hyperthermia in
summer.
The Japanese have a habit of taking a warm water bath daily.
However, Tei et al. reported that the deep immersion and thermal
stress of a warm bath may further increase the intracardiac
Fig. 2. Ideal palliative care in patients with heart failure (HF). Without palliative
care, patients in end-stage HF suffer from severe dyspnea, which might further
activate the sympathetic system and trigger life-threatening arrhythmias,
respiratory or cardiac arrest, and death. An ideal palliative care with
conventional medical therapy might relieve dyspnea and attenuate the
activation of the sympathetic system, limit the risk of fatal arrhythmias and,
ultimately, prolong survival. This concept should be studied in the future.
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reported that a form of thermal therapy, using a dry sauna for
15 min at 60 8C, improves hemodynamic and vascular endothelial
functions in patients with HF [57]. Some hospitals use this as
adjunctive therapy.
Dietary interventions
The dietary instructions should be based on an adjustment of
the calories and consumption of appropriate amounts of fruits,
vegetables, whole grain, and ﬁsh [58]. Fruits, vegetables, and ﬁsh
oil have anti-inﬂammatory properties, which have been reported
to lower the rates of adverse cardiovascular events, whereas the
consumption of trans- or saturated fats may precipitate these
events [59]. The dietary education of patients must be repeated
and reinforced throughout the care of HF.
Since obesity is a known risk factor [60], adjustments in body
weight are critical in the prevention of HF. However, cardiac
cachectic patients suffer the highest mortality. The prevalence of
cardiac cachexia among patients suffering from HF is 5–15%
[61,62]. A decrease in food intake and anorexia results in a loss of
body mass. Furthermore, the activation of the sympathetic nervous
system, inﬂammatory cytokines, insulin resistance, and low levels
of anabolic hormones result in muscle wasting [61,62]. Inﬂamma-
tory cytokines and the activation of natriuretic peptides also
induce lipolysis [63]. The bone undergoes constant remodeling and
may be wasted during cardiac cachexia. A low bone mineral
density has been observed in patients presenting with advanced
chronic HF [64]. Therefore, the prevention, early diagnosis, and
treatment of cachexia are critical and recent guidelines by the ACC/
AHA have highlighted the importance of weight loss [49], although
no deﬁnitive remedy has been described [65]. The effect of high
calorie, protein-rich, oral, nutritional supplements has been
reported for patients with chronic HF and cachexia. Patients in
the intervention arm consumed an additional 600 kcal per day,
consisting of 20 g of protein, 72 g of carbohydrates, and 26 g of fat.
Body weight, fat mass measured by dual X-ray absorptiometry, and
serum cholesterol level increased, accompanied with a preserved
QOL and decreased serum concentration of tumor necrosis factor
[66]. These observations support a mitigation of inﬂammation by
nutrition-induced lipid modiﬁcations [67].
Palliative care
Despite the treatments recommended by professional practice
guidelines, including ACE inhibitors and beta-adrenergic blockers,
the morbidity and mortality of patients who are in advanced HF
have not decreased. Palliative care is a multidisciplinary means of
optimizing QOL and managing symptoms that does not exclude
medical therapy, and takes into account the physical, psychologi-
cal, and spiritual preferences and needs of patients and their
relatives [7–9]. Since palliative care has long been primarily
associated with the support offered for advanced, incurable cancer,
cardiologists and cardiac nurses are often unfamiliar with its
principles and practices, which aim at relieving suffering by a
multidisciplinary approach. In a recent study, the survival of
patients with end-stage cancer was unexpectedly prolonged [68].
The ACC/AHA HF guidelines recommend palliative care as level
of evidence 1A [49]. The guidelines state that aggressive
procedures that do not contribute to recovery or improve QOL
in the last several months of life, including intubation and
implantation of an ICD, are not appropriate. However, the
guidelines do not speciﬁcally address when palliative care should
begin. In the guidelines issued by the ESC, the patients for whom
palliative care should be considered are (a) frequently admitted to
the hospital or suffer major episodes of cardiac decompensationdespite optimal treatment, (b) not candidates for heart transplan-
tation or mechanical circulatory support, (c) chronically suffering
from a low QOL and are in NYHA functional class IV, (d) cardiac
cachectic with low serum albumin, (e) dependent for most
activities of daily living, and (f) judged to be clinically near the
end of life. Key components of palliative care service are (a)
frequent assessments of the patient’s physical, psychological, and
spiritual needs, (b) a focus on the complete relief of manifestations
of HF and concomitant disorders, and (c) advanced care planning,
taking into consideration the preferred places of death and
resuscitation [38].
HF is characterized by unpredictable bouts of decompensation
and stabilization, with a gradual decline over time. This represents
a challenge for caregivers, who must decide when the time has
come to refer a patient to palliative care. However, future palliative
care strategies might ideally preserve QOL and prolong survival
(Fig. 2).
Ambulatory and home-based infusions of inotropes
Despite the alleviation of symptoms and increase in exercise
tolerance observed with the administration of inotropes, a
retrospective analysis of the ADHERE registry found a signiﬁcantly
higher in-hospital mortality associated with the short-term
administration of dobutamine or milrinone [69]. However, the
continuous or intermittent infusion of inotropes at home or in an
ambulatory medical facility can be palliative for patients suffering
from advanced HF, who are not candidates for mechanical support
or cardiac transplantation. In absence of a survival beneﬁt, the ACC/
AHA guidelines classiﬁed intravenous inotropes as a class IIb
indication for end-stage HF [49]. Multiple studies have been
published on the use of intermittent inotropic drug infusions in
patients presenting with advanced HF from the perspective of
maintaining exercise ability and QOL [70,71]. However, in a
randomized trial, infusions of nesiritide, a putative organ protec-
tive natriuretic peptide, lowered neither mortality nor the rates of
hospitalization [72]. Moreover, 4–6 h infusions of nesiritide alone,
twice weekly, did not signiﬁcantly lower all-cause mortality or
hospitalizations for cardiovascular or renal complications in
patients with advanced HF in the FUSION II trial [73].
Fig. 3. Effects of ambulatory, intermittent infusion therapy in our institution. If the patient’s blood pressure is low, dobutamine or dopamine is used. If the blood pressure is
high, nitrates or carperitide (recombinant atrial natriuretic peptide) is used. Intermittent infusion therapy reduced the numbers and days of hospital admission and lowered
the medical costs.
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where a single inotrope or natriuretic peptide was administered,
our institution chose among different drugs with each infusion,
depending on the baseline systolic blood pressure. This strategy
decreased the number, length, and costs of hospitalizations (Fig. 3)
[74].
Management of dyspnea and pain
Patients presenting with end-stage HF suffer from unbearable
dyspnea, pain, and mental confusion. The use of intravenous
morphine in the treatment of pulmonary edema remains
controversial. The HF guidelines issued by the ESC advocate the
use of intravenous morphine in severe HF, to relieve anxiety,
restlessness, and chest pain [38]. In contrast, the ACC/AHA HF
guidelines reserve morphine for palliative care of end-stage
disease [49]. In a retrospective study, the use of morphine was
associated with a lower survival in patients with acutely
decompensated HF [75]. However, it may lower the pre- and
afterload and cause central nervous system, decrease the severity
of dyspnea, and attenuate the activation of the sympathetic
nervous system. Multiple studies have found opioids to be safe and
effective in the management of dyspnea, in doses typically smaller
than those used for the management of cancer. Oral morphine, 2.5–
5 mg/day, was safe and effective for the relief of breathlessness in
patients presenting with chronic HF [76]. Continuous morphine
infusions have also been administered to patients with intractable
dyspnea. However, Setoguchi et al. found that patients dying of HF
are less likely to be supported by hospices and opiates [77]. This
might be explained by the unwillingness of patients and relatives
to accept their limited life expectancy, while, on the other hand,
medical efforts might improve the condition of patients who are in
end-stage HF. In addition, some may be afraid that morphine might
depress the central nervous system and control of respiration,
which might lower the life expectancy.
Pain is common and undertreated in end-stage HF. Non-
steroidal anti-inﬂammatory drugs are not recommended, because
of the risk of gastrointestinal bleeding, renal failure, and ﬂuid
retention. Opioids should be used for moderate to severe pain.
Fentanyl might also be considered. Moreover, HF might be
complicated by recurrent or persistent mental confusion and,sometimes, agitation. The environment should offer sufﬁcient
sunlight during daytime, while sleep should be undisturbed at
night, using small doses of haloperidol, if necessary. Rutten et al.
reported that at the end of life, 35% of nearly 400 HF patients
received opioids and 7% received haloperidol [78]. In Japan,
midazolam might be considered for sedation [79].
Resuscitation
The decision about cardiopulmonary resuscitation is initially
presented as a decision of whether to allow natural death or
resuscitation. ICD lower the likelihood of sudden cardiac death due
to arrhythmias. However, no study has demonstrated a survival
beneﬁt conferred by ICD in patients presenting in NHYA functional
class IV. As HF worsens, patients are likely to receive more frequent
shocks, which cause considerable pain and anxiety. The deactiva-
tion of ICD, when death is near, is advisable to prevent repetitive
shocks. Unlike ICD, cardiac resynchronization therapy improves
QOL. Therefore, it may be appropriate to continue biventricular
stimulation when the decision has been made to turn off an ICD.
Kinch Westerdahl et al. reported that ICD recipients often die in the
hospital, and one-third developed ventricular tachyarrhythmias
treated with shocks delivered close to death [80]. Over 50% of
patients had an order to not resuscitate, of whom over 50% had
shock therapy programmed ‘‘ON’’ 1 h before death, enabling the
unnecessary and painful administration of shocks to dying
patients. In Japan, a statement regarding end-stage HF was
released in 2010 by the Japanese Circulation Society [81]. However,
the understanding of end-stage HF by cardiologists and nurses has
not been discussed in depth [82].
Conclusion
To the best of our knowledge, this is the ﬁrst review of
multidisciplinary management of HF published in Japan. However,
most reference papers for HF are derived from Western countries
and populations, and few references are available from Japan, since
the multidisciplinary management of HF has just begun in Japan.
Therefore, some caution should be exercised when applying
clinical management practices from other countries to Japanese
patients. From a national perspective, Japan is a small country, and
Y. Sato / Journal of Cardiology 66 (2015) 181–188 187access to hospitals is easier as compared to that in other large
countries. Japan is third on the list of gross national incomes, and
its high medical cost is supported by a robust governmental
medical insurance system. Further, the environment and climate
also differ from those of other countries, with various seasonal
changes. The religion is also different from that in Western
societies. Finally, the life expectancy of the Japanese is longer than
that of most other countries. Taking these factors into account, a
carefully tailored Japanese version of HF management needs to be
developed for its unique social environment.
From the perspective of each individual and institute, there is a
wide variability in multidisciplinary team management for any
disease condition. From the patients’ perspective, there are widely
variable incomes, health literacy [83], and social and familial
support. At a geographical level, access to medical institutions may
be limited. From an institutional perspective, there is variability in
time, resources, and staff expended for multidisciplinary manage-
ment. All these factors inﬂuence the course of HF and diversify the
resulting multidisciplinary management.
Finally, the number of patients with HF is increasing; therefore,
a seamless multidisciplinary approach is critical for patients to
convert from in-hospital to out-hospital [14–19]. However, few
studies have been published in Japan from the perspective of
outpatient bases [20,21]. Future management systems that include
home-based doctors and nurses are necessary along with hospital-
based ones.
References
[1] Krum H, Teerlink JR. Medical therapy for chronic heart failure. Lancet
2011;378:713–21.
[2] Jessup M, Brozena S. Heart failure. N Engl J Med 2003;348:2007–18.
[3] Sato Y, Fujiwara H, Takatsu Y. Cardiac troponin and heart failure in the era of
high-sensitivity assays. J Cardiol 2012;60:160–7.
[4] Setoguchi S, Stevenson LW, Schneeweiss S. Repeated hospitalizations predict
mortality in the community population with heart failure. Am Heart J
2007;154:260–6.
[5] Faxon DP, Schwamm LH, Pasternak RC, Peterson ED, McNeil BJ, Bufalino V,
Yancy CW, Brass LM, Baker DW, Bonow RO, Smaha LA, Jones DW, Smith Jr SC,
Ellrodt G, Allen J, et al., American Heart Association’s Expert Panel on Disease
Management. Improving quality of care through disease management: prin-
ciples and recommendations from the American Heart Association’s Expert
Panel on Disease Management. Circulation 2004;109:2651–4.
[6] Jaarsma T, Brons M, Kraai I, Luttik ML, Stromberg A. Components of heart
failure management in home care: a literature review. Eur J Cardiovasc Nurs
2013;12:230–41.
[7] Adler ED, Goldﬁnger JZ, Kalman J, Park ME, Meier DE. Palliative care in the
treatment of advanced heart failure. Circulation 2009;120:2597–606.
[8] Goodlin SJ. Palliative care in congestive heart failure. J Am Coll Cardiol
2009;54:386–96.
[9] Jaarsma T, Beattie JM, Ryder M, Rutten FH, McDonagh T, Mohacsi P, Murray SA,
Grodzicki T, Bergh I, Metra M, Ekman I, Angermann C, Leventhal M, Pitsis A,
Anker SD, et al., Advanced Heart Failure Study Group of the HFA of the ESC.
Palliative care in heart failure: a position statement from the palliative care
workshop of the Heart Failure Association of the European Society of Cardiol-
ogy. Eur J Heart Fail 2009;11:433–43.
[10] Lee DS, Stukel TA, Austin PC, Alter DA, Schull MJ, You JJ, Chong A, Henry D, Tu
JV. Improved outcomes with early collaborative care of ambulatory heart
failure patients discharged from the emergency department. Circulation
2010;122:1806–14.
[11] Koshman SL, Charrois TL, Simpson SH, McAlister FA, Tsuyuki RT. Pharmacist
care of patients with heart failure: a systematic review of randomized trials.
Arch Intern Med 2008;168:687–94.
[12] Sato Y. Disease management program of heart failure. Heart View
2012;16:112–7 [in Japanese].
[13] Jencks SF, Williams MV, Coleman EA. Rehospitalizations among patients in the
Medicare fee-for-service program. N Engl J Med 2009;360:1418–28.
[14] Koelling TM, Johnson ML, Cody RJ, Aaronson KD. Discharge education
improves clinical outcomes in patients with chronic heart failure. Circulation
2005;111:179–85.
[15] Inglis SC, Pearson S, Treen S, Gallasch T, Horowitz JD, Stewart S. Extending the
horizon in chronic heart failure: effects of multidisciplinary, home-based
intervention relative to usual care. Circulation 2006;114:2466–73.
[16] Chaudhry SI, Mattera JA, Curtis JP, Spertus JA, Herrin J, Lin Z, Phillips CO,
Hodshon BV, Cooper LS, Krumholz HM. Telemonitoring in patients with heart
failure. N Engl J Med 2010;363:2301–9.[17] Pandor A, Gomersall T, Stevens JW, Wang J, Al-Mohammad A, Bakhai A, Cleland
JG, Cowie MR, Wong R. Remote monitoring after recent hospital discharge in
patients with heart failure: a systematic review and network meta-analysis.
Heart 2013;99:1717–26.
[18] Bui AL, Fonarow GC. Home monitoring for heart failure management. J Am Coll
Cardiol 2012;59:97–104.
[19] Landolina M, Perego GB, Lunati M, Curnis A, Guenzati G, Vicentini A, Parati G,
Borghi G, Zanaboni P, Valsecchi S, Marzegalli M. Remote monitoring reduces
healthcare use and improves quality of care in heart failure patients with
implantable deﬁbrillators: the evolution of management strategies of heart
failure patients with implantable deﬁbrillators (EVOLVO) study. Circulation
2012;125:2985–92.
[20] Tsuchihashi-Makaya M, Matsuo H, Kakinoki S, Takechi S, Kinugawa S, Tsutsui
H, J-HOMECARE Investigators. Home-based disease management program to
improve psychological status in patients with heart failure in Japan. Circ J
2013;77:926–33.
[21] Kotooka N, Asaka M, Sato Y, Kinugasa Y, Nochioka K, Mizuno A, Nagatomo D,
Mine D, Yamada Y, Eguchi K, Hanaoka H, Inomata T, Fukumoto Y, Yamamoto K,
Tsutsui H, et al. Home telemonitoring study for Japanese patients with heart
failure (HOMES-HF): protocol for a multicentre randomised controlled trial.
BMJ Open 2013;3. pii:e002972.
[22] Zannad F, Garcia AA, Anker SD, Armstrong PW, Calvo G, Cleland JG, Cohn JN,
Dickstein K, Domanski MJ, Ekman I, Filippatos GS, Gheorghiade M, Hernandez
AF, Jaarsma T, Koglin J, et al. Clinical outcome endpoints in heart failure trials: a
European Society of Cardiology Heart Failure Association consensus docu-
ment. Eur J Heart Fail 2013;15:1082–94.
[23] McAlister FA, Stewart S, Ferrua S, McMurray JJ. Multidisciplinary strategies for
the management of heart failure patients at high risk for admission: a
systematic review of randomized trials. J Am Coll Cardiol 2004;44:810–9.
[24] Jaarsma T, van der Wal MH, Lesman-Leegte I, Luttik ML, Hogenhuis J, Veeger
NJ, Sanderman R, Hoes AW, van Gilst WH, Lok DJ, Dunselman PH, Tijssen JG,
Hillege HL, van Veldhuisen DJ, Coordinating Study Evaluating Outcomes of
Advising and Counseling in Heart Failure (COACH) Investigators. Effect of
moderate or intensive disease management program on outcome in patients
with heart failure: Coordinating Study Evaluating Outcomes of Advising and
Counseling in Heart Failure (COACH). Arch Intern Med 2008;168:316–24.
[25] Whellan DJ, Gaulden L, Gattis WA, Granger B, Russell SD, Blazing MA, Cuffe MS,
O’Connor CM. The beneﬁt of implementing a heart failure disease manage-
ment program. Arch Intern Med 2001;161:2223–8.
[26] Doughty RN, Wright SP, Pearl A, Walsh HJ, Muncaster S, Whalley GA, Gamble
G, Sharpe N. Randomized, controlled trial of integrated heart failure manage-
ment: the Auckland Heart Failure Management Study. Eur Heart J 2002;23:
139–46.
[27] Fonarow GC, Stevenson LW, Walden JA, Livingston NA, Steimle AE, Hamilton
MA, Moriguchi J, Tillisch JH, Woo MA. Impact of a comprehensive heart failure
management program on hospital readmission and functional status of
patients with advanced heart failure. J Am Coll Cardiol 1997;30:725–32.
[28] Rich MW, Beckham V, Wittenberg C, Leven CL, Freedland KE, Carney RM. A
multidisciplinary intervention to prevent the readmission of elderly patients
with congestive heart failure. N Engl J Med 1995;333:1190–5.
[29] Rumsfeld JS, Havranek E, Masoudi FA, Peterson ED, Jones P, Tooley JF, Krum-
holz HM, Spertus JA, Cardiovascular Outcomes Research Consortium. Depres-
sive symptoms are the strongest predictors of short-term declines in health
status in patients with heart failure. J Am Coll Cardiol 2003;42:1811–7.
[30] Johnson TJ, Basu S, Pisani BA, Avery EF, Mendez JC, Calvin Jr JE, Powell LH.
Depression predicts repeated heart failure hospitalizations. J Card Fail
2012;18:246–52.
[31] O’Connor CM, Jiang W, Kuchibhatla M, Silva SG, Cuffe MS, Callwood DD,
Zakhary B, Stough WG, Arias RM, Rivelli SK, Krishnan R, SADHART-CHF
Investigators. Safety and efﬁcacy of sertraline for depression in patients with
heart failure: results of the SADHART-CHF (Sertraline Against Depression and
Heart Disease in Chronic Heart Failure) trial. J Am Coll Cardiol 2010;56:692–9.
[32] Huffman JC, Mastromauro CA, Beach SR, Celano CM, DuBois CM, Healy BC,
Suarez L, Rollman BL, Januzzi JL. Collaborative care for depression and anxiety
disorders in patients with recent cardiac events: the Management of Sadness
and Anxiety in Cardiology (MOSAIC) randomized clinical trial. JAMA Intern
Med 2014;174:927–35.
[33] Tsuchihashi M, Tsutsui H, Kodama K, Kasagi F, Setoguchi S, Mohr M, Kubota T,
Takeshita A. Medical and socioenvironmental predictors of hospital readmis-
sion in patients with congestive heart failure. Am Heart J 2001;142:E7.
[34] Fonarow GC, Yancy CW, Albert NM, Curtis AB, Stough WG, Gheorghiade M,
Heywood JT, McBride ML, Mehra MR, O’Connor CM, Reynolds D, Walsh MN.
Heart failure care in the outpatient cardiology practice setting: ﬁndings from
IMPROVE HF. Circ Heart Fail 2008;1:98–106.
[35] Peterson ED, Albert NM, Amin A, Patterson JH, Fonarow GC. Implementing
critical pathways and a multidisciplinary team approach to cardiovascular
disease management. Am J Cardiol 2008;102:47G–56G.
[36] Wakeﬁeld BJ, Boren SA, Groves PS, Conn VS. Heart failure care management
programs: a review of study interventions and meta-analysis of outcomes. J
Cardiovasc Nurs 2013;28:8–19.
[37] Heart Failure Society of America, Lindenfeld J, Albert NM, Boehmer JP, Collins
SP, Ezekowitz JA, Givertz MM, Katz SD, Klapholz M, Moser DK, Rogers JG,
Starling RC, Stevenson WG, Tang WH, Teerlink JR, et al. HFSA 2010 compre-
hensive heart failure practice guideline. J Card Fail 2010;16:e1–94.
[38] McMurray JJ, Adamopoulos S, Anker SD, Auricchio A, Bo¨hm M, Dickstein K, Falk
V, Filippatos G, Fonseca C, Gomez-Sanchez MA, Jaarsma T, Køber L, Lip GY,
Y. Sato / Journal of Cardiology 66 (2015) 181–188188Maggioni AP, Parkhomenko A, et al. ESC guidelines for the diagnosis and
treatment of acute and chronic heart failure 2012: the Task Force for the
Diagnosis and Treatment of Acute and Chronic Heart Failure 2012 of the
European Society of Cardiology. Developed in collaboration with the Heart
Failure Association (HFA) of the ESC. Eur Heart J 2012;33:1787–847.
[39] Japanese Circulation Society. Guidelines for treatment of chronic heart failure;
2010, http://www.j-circ.or.jp/guideline/pdf/JCS2010_matsuzaki_h.pdf [in Jap-
anese].
[40] Riegel B, Moser DK, Anker SD, Appel LJ, Dunbar SB, Grady KL, Gurvitz MZ,
Havranek EP, Lee CS, Lindenfeld J, Peterson PN, Pressler SJ, Schocken DD,
Whellan DJ, American Heart Association Council on Cardiovascular Nursing.
et al. State of the science: promoting self-care in persons with heart failure: a
scientiﬁc statement from the American Heart Association. Circulation
2009;120:1141–63.
[41] Lainscak M, Blue L, Clark AL, Dahlstro¨m U, Dickstein K, Ekman I, McDonagh T,
McMurray JJ, Ryder M, Stewart S, Stro¨mberg A, Jaarsma T. Self-care manage-
ment of heart failure: practical recommendations from the Patient Care
Committee of the Heart Failure Association of the European Society of Cardi-
ology. Eur J Heart Fail 2011;13:115–26.
[42] Powell LH, Calvin Jr JE, Richardson D, Janssen I, Mendes de Leon CF, Flynn KJ,
Grady KL, Rucker-Whitaker CS, Eaton C, Avery E, HART Investigators. Self-
management counseling in patients with heart failure: the heart failure
adherence and retention randomized behavioral trial. JAMA 2010;304:
1331–8.
[43] Fonarow GC, Abraham WT, Albert NM, Gattis WA, Gheorghiade M, Greenberg
B, O’Connor CM, Yancy CW, Young J. Organized Program to Initiate Lifesaving
Treatment in Hospitalized Patients with Heart Failure (OPTIMIZE-HF): ratio-
nale and design. Am Heart J 2004;148:43–51.
[44] Heidenreich PA, Lewis WR, LaBresh KA, Schwamm LH, Fonarow GC. Hospital
performance recognition with the Get With The Guidelines Program and
mortality for acute myocardial infarction and heart failure. Am Heart J
2009;158:546–53.
[45] Fonarow GC, Albert NM, Curtis AB, Stough WG, Gheorghiade M, Heywood JT,
McBride ML, Inge PJ, Mehra MR, O’Connor CM, Reynolds D, Walsh MN, Yancy
CW. Improving evidence-based care for heart failure in outpatient cardiology
practices: primary results of the Registry to Improve the Use of Evidence-
Based Heart Failure Therapies in the Outpatient Setting (IMPROVE HF).
Circulation 2010;122:585–96.
[46] Fonarow GC. Improving quality of care and outcomes for heart failure. Role of
registries. Circ J 2011;75:1783–90.
[47] Driscoll A, Krum H, Wolfe R, Tonkin A, BENCH Study Group. Nurse-led titration
of b-adrenoreceptor blocking agents in chronic heart failure patients in the
community. J Card Fail 2011;17:224–30.
[48] Gupta D, Georgiopoulou VV, Kalogeropoulos AP, Dunbar SB, Reilly CM, Sands
JM, Fonarow GC, Jessup M, Gheorghiade M, Yancy C, Butler J. Dietary sodium
intake in heart failure. Circulation 2012;126:479–85.
[49] Writing Committee Members, Yancy CW, Jessup M, Bozkurt B, Butler J, Casey
Jr DE, Drazner MH, Fonarow GC, Geraci SA, Horwich T, Januzzi JL, Johnson MR,
Kasper EK, Levy WC, Masoudi FA, et al. 2013 ACCF/AHA guideline for the
management of heart failure: a report of the American College of Cardiology
Foundation/American Heart Association Task Force on practice guidelines.
Circulation 2013;128:e240–327.
[50] Lennie TA, Song EK, Wu JR, Chung ML, Dunbar SB, Pressler SJ, Moser DK. Three
gram sodium intake is associated with longer event-free survival only in
patients with advanced heart failure. J Card Fail 2011;17:325–30.
[51] Powles J, Fahimi S, Micha R, Khatibzadeh S, Shi P, Ezzati M, Engell RE, Lim SS,
Danaei G, Mozaffarian D, Global Burden of Diseases Nutrition and Chronic
Diseases Expert Group (NutriCoDE). Global, regional and national sodium
intakes in 1990 and 2010: a systematic analysis of 24 h urinary sodium
excretion and dietary surveys worldwide. BMJ Open 2013;3:e003733.
[52] Chaudhry SI, Wang Y, Concato J, Gill TM, Krumholz HM. Patterns of weight change
preceding hospitalization for heart failure. Circulation 2007;116:1549–54.
[53] Piano MR, Prasun MA, Stamos T, Groo V. Flexible diuretic titration in chronic
heart failure: where is the evidence? J Card Fail 2011;17:944–54.
[54] Klersy C, De Silvestri A, Gabutti G, Regoli F, Auricchio A. A meta-analysis of
remote monitoring of heart failure patients. J Am Coll Cardiol 2009;54:1683–
94.
[55] Philipson H, Ekman I, Forslund HB, Swedberg K, Schaufelberger M. Salt and
ﬂuid restriction is effective in patients with chronic heart failure. Eur J Heart
Fail 2013;15:1304–10.
[56] Tei C, Horikiri Y, Park JC, Jeong JW, Chang KS, Toyama Y, Tanaka N. Acute
hemodynamic improvement by thermal vasodilation in congestive heart
failure. Circulation 1995;91:2582–90.
[57] Miyata M, Tei C. Waon therapy for cardiovascular disease: innovative therapy
for the 21st century. Circ J 2010;74:617–21.
[58] American Heart Association Nutrition Committee, Lichtenstein AH, Appel LJ,
Brands M, Carnethon M, Daniels S, Franch HA, Franklin B, Kris-Etherton P,
Harris WS, Howard B, Karanja N, Lefevre M, Rudel L, Sacks F, et al. Diet
and lifestyle recommendations revision 2006: a scientiﬁc statement fromthe American Heart Association Nutrition Committee. Circulation 2006;114:
82–96.
[59] Giugliano D, Ceriello A, Esposito K. The effects of diet on inﬂammation:
emphasis on the metabolic syndrome. J Am Coll Cardiol 2006;48:677–85.
[60] Kenchaiah S, Evans JC, Levy D, Wilson PW, Benjamin EJ, Larson MG, Kannel WB,
Vasan RS. Obesity and the risk of heart failure. N Engl J Med 2002;347:305–13.
[61] Evans WJ, Morley JE, Argile´s J, Bales C, Baracos V, Guttridge D, Jatoi A, Kalantar-
Zadeh K, Lochs H, Mantovani G, Marks D, Mitch WE, Muscaritoli M, Najand A,
Ponikowski P, et al. Cachexia: a new deﬁnition. Clin Nutr 2008;27:793–9.
[62] von Haehling S, Lainscak M, Springer J, Anker SD. Cardiac cachexia: a system-
atic overview. Pharmacol Ther 2009;121:227–52.
[63] Ryde´n M, Arner P. Fat loss in cachexia – is there a role for adipocyte lipolysis?
Clin Nutr 2007;26:1–6.
[64] Terrovitis J, Zotos P, Kaldara E, Diakos N, Tseliou E, Vakrou S, Kapelios C,
Chalazonitis A, Nanas S, Toumanidis S, Kontoyannis D, Karga E, Nanas J. Bone
mass loss in chronic heart failure is associated with secondary hyperparathy-
roidism and has prognostic signiﬁcance. Eur J Heart Fail 2012;14:326–32.
[65] Anker SD, Laviano A, Filippatos G, John M, Paccagnella A, Ponikowski P, Schols
AM, ESPEN. ESPEN Guidelines on Parenteral Nutrition: on cardiology and
pneumology. Clin Nutr 2009;28:455–60.
[66] Rozentryt P, von Haehling S, Lainscak M, Nowak JU, Kalantar-Zadeh K, Polonski
L, Anker SD. The effects of a high-caloric protein-rich oral nutritional supple-
ment in patients with chronic heart failure and cachexia on quality of life, body
composition, and inﬂammation markers: a randomized, double-blind pilot
study. J Cachexia Sarcopenia Muscle 2010;1:35–42.
[67] Rauchhaus M, Coats AJ, Anker SD. The endotoxin–lipoprotein hypothesis.
Lancet 2000;356:930–3.
[68] Temel JS, Greer JA, Muzikansky A, Gallagher ER, Admane S, Jackson VA, Dahlin
CM, Blinderman CD, Jacobsen J, Pirl WF, Billings JA, Lynch TJ. Early palliative
care for patients with metastatic non-small-cell lung cancer. N Engl J Med
2010;363:733–42.
[69] Abraham WT, Adams KF, Fonarow GC, Costanzo MR, Berkowitz RL, LeJemtel
TH, Cheng ML, Wynne J, ADHERE Scientiﬁc Advisory Committee and Inves-
tigators, ADHERE Study Group. In-hospital mortality in patients with acute
decompensated heart failure requiring intravenous vasoactive medications:
an analysis from the Acute Decompensated Heart Failure National Registry
(ADHERE). J Am Coll Cardiol 2005;46:57–64.
[70] Sindone AP, Keogh AM, Macdonald PS, McCosker CJ, Kaan AF. Continuous
home ambulatory intravenous inotropic drug therapy in severe heart failure:
safety and cost efﬁcacy. Am Heart J 1997;134:889–900.
[71] Gorodeski EZ, Chu EC, Reese JR, Shishehbor MH, Hsich E, Starling RC. Prognosis
on chronic dobutamine or milrinone infusions for stage D heart failure. Circ
Heart Fail 2009;2:320–4.
[72] O’Connor CM, Starling RC, Hernandez AF, Armstrong PW, Dickstein K, Hassel-
blad V, Heizer GM, Komajda M, Massie BM, McMurray JJ, Nieminen MS, Reist
CJ, Rouleau JL, Swedberg K, Adams Jr KF, et al. Effect of nesiritide in patients
with acute decompensated heart failure. N Engl J Med 2011;365:32–43.
[73] Yancy CW, Krum H, Massie BM, Silver MA, Stevenson LW, Cheng M, Kim SS,
Evans R, FUSION II Investigators. Safety and efﬁcacy of outpatient nesiritide in
patients with advanced heart failure: results of the Second Follow-Up Serial
Infusions of Nesiritide (FUSION II) trial. Circ Heart Fail 2008;1:9–16.
[74] Nishi K, Sato Y, Miyamoto T, Toma M, Taniguchi R, Fukuhara R, Saijo S, Fujiwara
H, Takatsu Y. Intermittent infusions of carperitide or inotoropes[sic] in out-
patients with advanced heart failure. J Cardiol 2012;59:366–73.
[75] Peacock WF, Hollander JE, Diercks DB, Lopatin M, Fonarow G, Emerman CL.
Morphine and outcomes in acute decompensated heart failure: an ADHERE
analysis. Emerg Med J 2008;25:205–9.
[76] Johnson MJ, McDonagh TA, Harkness A, McKay SE, Dargie HJ. Morphine for the
relief of breathlessness in patients with chronic heart failure – a pilot study.
Eur J Heart Fail 2002;4:753–6.
[77] Setoguchi S, Glynn RJ, Stedman M, Flavell CM, Levin R, Stevenson LW. Hospice,
opiates, and acute care service use among the elderly before death from heart
failure or cancer. Am Heart J 2010;160:139–44.
[78] Rutten FH, Heddema WS, Daggelders GJ, Hoes AW. Primary care patients with
heart failure in the last year of their life. Fam Pract 2012;29:36–42.
[79] Japanese Society for Palliative Medicine. Clinical guidelines for palliative
sedation therapy. Tokyo: Kanehara Co.; 2010.
[80] Kinch Westerdahl A, Sjo¨blom J, Mattiasson AC, Rosenqvist M, Frykman V.
Implantable cardioverter-deﬁbrillator therapy before death: high risk for
painful shocks at end of life. Circulation 2014;129:422–9.
[81] Japanese Circulation Society Statement for end-stage cardiovascular care;
2010, http://www.j-circ.or.jp/guideline/pdf/JCS2010_nonogi_h.pdf [in Japa-
nese].
[82] Matsuoka S, Okumura Y, Ichikura K, Kobayashi M, Suzuki S, Ito H, Noda T,
Yokoyama H, Kamakura S, Nonogi H. Cardiologists’ and nurses’ recognition of
end-stage heart failure: a national survey. J Cardiol Jpn Ed 2011;6:115–21.
[83] Peterson PN, Shetterly SM, Clarke CL, Bekelman DB, Chan PS, Allen LA, Matlock
DD, Magid DJ, Masoudi FA. Health literacy and outcomes among patients with
heart failure. JAMA 2011;305:1695–701.
